Brucellosis is an endemic zoonotic disease around the world such as Iraq, Turkey, and Iran. Brucella is brought into attention by affecting various organs thorough complications, but thyroiditis is a rare one. Here, we present a case of Brucellosis with neck discomfort and odynophagia who developed thyroiditis and was treated by antibiotic and corticosteroid therapy. This case report aims to draw clinicians' attention to thyroiditis as a rare complication of brucellosis.
Introduction
Brucellosis is a zoonotic gram negative bacterium which causes health issues around the globe considerably Mediterranean areas [1] [2] . It is still endemic in some areas in Iran among shepherds and ranchers [3] [4] . The most common strains of bacteria are Brucella melitnensis and Brucella abortus [2] [5] . Humans are contaminated by brucella bacteria through digestive pathway, skin wounds, and inhalation during contact with infected domestic animals. A usual manner of illness is through usage of non-pasteurized dairy [6] [7] . Patients show symptoms of fever, malaise, fatigue, weight loss, and headache. Fever of unknown origin (FUO) is the most documented symptom in these patients; however, it can be misdiagnosed with malignancies and other infections. Brucellosis is a multi-organ illness which causes infertility and abortion in domestic animals.
Moreover, brucellosis has impact on cardiovascular system, neurological system, respiratory system, and gastrointestinal system [7] [8] . So, it is necessary to diagnose and treat brucellosis before the complications overcome. Failure to do so will result in mor-bidities far too devastating to recover from such as spondylitis. The most common site of complications is musculoskeletal system which presents itself as severe back pain and sacro-ileitis [4] 
Case Presentation
A 62-year-old female rancher was referred to our Emergency Department with odynophagia and high fever. The intermittent fever (FUO) had started gradually 20 days before her recent admission. She had been hospitalized in another center because of fever of unknown origin 2 weeks ago. Base on her initial 2ME = 1/80 and Wright test = 1/160, Cefteriaxone and Doxycycline had been administered. Unfortunately, she had left the treatment unfinished because of her own request and lack of cooperation. At the time of her presence in our department, she complained of neck discomfort, chills, malaise, unusual perspiration, sore throat, and odynophagia. Moreover, she had suffered from considerable weight loss during this period and had no recent productive cough or urinary symptoms. As a matter of fact, she was used to consuming unpasteurized dairy products.
During physical examination, she had an enlarged tender nodular thyroid gland Based on our clinical evaluation, the patient had been treated by Tetracycline 2 gr daily, Rifampin 300 twice daily, and Streptomycin 500 daily for 14 days. Our endocrinologist advised corticosteroid therapy in case of thyroiditis. So, oral Prednisolone 50 mg has been administered daily during her hospitalization which had been tapered over 2 weeks after discharge. She was symptom free when she left the hospital. She received Tetracycline 2 gr and Rifampin 600 mg daily for 3 months after her discharge. On follow-up after 4 months, she had normal thyroid function tests and no clinical complaints.
Discussion
Brucellosis is a well-known health problem in endemic regions such as Iran [3] [7] [13] which can lead to severe disability if it is ignored. Studies claim that virtually all human organs are at risk of Brucella infection and future complications [1] [2] [14] . Age and gender are not protective factors against brucellosis, however, some complications such as thyroiditis are more common among females [7] [11] [15] . Thyroid gland defense mechanism includes high blood flow, iodine content, and various lymphatic drainages in the neck [11] [12] . Also, it is separated from other structures by neck fascia. Despite the fact that various theories are presented, Brucella bacteria is transmitted through blood to the thyroid gland [ [18] . Regarding this complication, enlarged thyroid gland presents itself by neck discomfort, difficult swallowing, and dyspnea [1] . Unspecific documented clinical symptoms are fever, insomnia, arthralgia, anorexia, weight loss, night sweating, and headache [8] [13] . So, further radiological investigation is necessary to evaluate thyroid abscess in these cases. Ultrasonography is the method of choice although MRI clearly explores the neck structure and its relation to abscess formation. However, thyroid scan may show normal or cold function [11] . Few studies have reported brucella thyroiditis and suggest to consider it in endemic areas when patients complain of thyromegaly and neck discomfort [2] [11]
[12] [16] [17] . The gold standard method in diagnosing brucellosis is blood culture, however, sensitivity is low among chronic cases. So, diagnosis is conducted with serological tests globally [5] . Studies found no statistical association between serological findings and positive blood culture, although it is advised to use PCR or blood culture in case of negative serological result [5] [18] . During the acute phase, IgM antibodies dominate the result [3] [18] [19] . Regarding the chronic phase, SATs are negative or show low titers, in contrast to SAT, other tests such as Coombs wright, immunodiffusion tests and immune-electrophoresis can be positive. It is reported that a negative 2ME test is highly suggestive of chronic phase [13] [19] . Furthermore, one seroprevalence study revealed that positive titer of SAT or Coombs with negative 2ME may suggest inactive or previous disease. [19] SAT titer more than 1:320 and titer 2-mercoptoetanol (2ME) more than 1:160 are considered positive Brucella infection in endemic areas [3] [8] [13] [15] . However, low levels of IgM antibody may be detectable in healthy individuals [19] . Thus, comparing serological findings to patients' clinical presentation is essential in making a proper decision. Brucella is an intracellular pathogen which makes choosing the right treatment plan crucial [13] [15] [18] [20] . Treatment regimen is based on the patient, phase of the disease, and its severity. Treatment scheme is a combination of doxycycline and aminoglycosides or rifampicin for 6 weeks.
In case of Brucella complications, triple therapy and extended treatment duration are suggested [18] [20] . Some studies claim that a course of interamuscular gentamycin and doxycycline has the same efficacy as doxycycline and streptomycin combination [18] .
In contrast, a study showed that doxycycline and streptomycin was more preferred than combination of doxycycline and rifampicin [20] . According to our case, we used triple antibiotic regimen and a course of corticosteroid for 14 days which was followed by Tetracycline plus Rifampin regimen for 3 months after discharge.
Conclusion
In conclusion, it is advised to consider brucellosis as a differential diagnosis of patients with thyroid mass in endemic areas. Furthermore, radiological investigation is suggested to detect thyroid abscess formation because of Brucella secondary infection. Although serological findings play a critical role in diagnosis, imaging is necessary during investigation of thyroiditis among thyromegaly cases in endemic areas. Also, longer course of treatment and triple antibiotic regimen is suggested in these cases to prevent treatment failure and future relapse.
